












































































































































































































































































































































































































































































































































































































































































































































































































































TC55187T—-20, TC55187T-25
TC55187T—-30

TRUTH TABLE 1

CONTROL INPUT ADDRESS FUNCTION
MODE ALE CE AO~A11 A12 CHIP CONFIGURATION
H H H * * Disable
H H L Valid * Enable 4K x 18 x 2
H L " * * Enable or Disable
L * H * * Disable
L H L Valid Valid Enable 8K x 18
L L L * Valid Enable
* : Horl

TRUTH TABLE 2 (MODE=V,_--- 8K x 18)

INPUTS OPERATION
WeA | wes | oA | om | mw | ®mT cHIP v e
* * * * H H Deselect Open Open
H H H H * * Deselect Open Open
L H Output Open
H H L L H L Read Cycle Open Output
L L Output Output
L H Input Open
L L * * H L Write Cycle Open Input
L L Input Input
L H
H H H L H L Undefine Undefine Undefine
L L
L H
H H L H H L Undefine Undefine Undefine
L L
L H
H L * * H L Undefine Undefine Undefine
L L
L H
L H * * H L Undefine Undefine Undefine
L L
¢ iHorl
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TC55187T-20, TC55187T-25

TC55187T-30

TRUTH TABLE 3 (MODE=V|y -+ 4Kx18x2)

C-48

INPUTS OPERATION
WEA | WeB | OfA | oF BST way-A way -8 Dg;g 7 Da{,;g's
* * * * H Deselect Deselect Open Open
H H H H Deselect Deselect Open Open
way - B
H Output Open
way-B
H H H L L Deselect Read Cycle Open Output
L way-B way-B
Output Output
way - A
H Output Open
way-A
H H L H L Read Cycle Deselect Open Output
L way - A way-A
Output Output
H
H H L L L Deselect Deselect Open Open
L
way -8B
H Input Open
. N : way-B
H L L Deselect Write Cycle Open input
L way~-B way-B
Input Input
way~A
H input Open
" « . way ~-A
L H L Write Cycle Deselect Open Input
L way-A way-A
Input Input
way - A/B
H Input Open
L . - . . way - A/B
L L Write Cycle | Write Cycle Open Input
L way - A/B way - A/B
Input Input
*‘Horl




TC55187T-20, TC55187T-25
TC55187T-30

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \"
Vin Input Voltage -2.0~7.0 \
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.3 w
Tsolder Soldering Temperature - Time 260-10 °C-sec
Tstrg Storage Temperature ~65~150 °c
Topr Operating Temperature -10~85 °C

DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX., UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.2 - Vpp +0.5 \"
ViL Input Low Voltage -05* - 0.8 \

* : =3V pulse width lessthan 10ns

DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
I Input Leakage Current Vin=0~Vpp -1 - +1 pA
lon Output High Current Vou = 2.4V -4 - - mA
loL Output Low Current Voo = 0.4V 8 - - mA
o Output Leakage Current Output Disable -1 - +1 pA
Vpp = 5.5V, tre, twe = min. cycle | —20 - - 230
1000 Operating Current g’fgx‘;ﬁ%’;f;oe“k -5 | - - 220 mA
TE,BS=0V, MODE=3.0V or OV | ~30 - - 200
Vpo =5.5V,
1bos Standby Current CE, B3, WE, OE=V|y, ALE=V)_ - - 40 mA
Address, Data, MODE =V, or V),
CAPACITANCE (Ta=25°C, freq=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT |
Cin Input Capacitance Vin=GND - - S pF
Cout Output Capacitance Vour=GND - - 7 pF
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TC55187T-20, TC55187T-25
TC55187T-30 |

AC CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%)

READ CYCLE
-20 ~-25 -30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 20 - 25 - 30 - ns
taa Address Access Time - 20 - 25 - 30 ns
tara A12 Access Time - 15 - 17 - 20 ns
ta ALE Access Time - 20 - 25 - 30 ns
tea CE Access Time - 20 - 22 - 25 ns
t8a B3 Access Time - 20 - 22 - 25 ns
toe OF Access Time - 10 - 10 - 12 ns
tasL Address Latch Set-Up Time 4 - 4 - 5 - ns
tAHL Address Latch Hold Time 5 - 5 - 5 - ns
te ALE Pulse Width 8 - 8 - 9 - ns
taom 2:;:;: Data Hold Time from Address 5 _ 5 _ 5 _ ns
tom ?;?:,Ut Data Hold Time from Address 5 _ 5 _ 5 _ ns
teuz CE to Output in Low-Z 5 - 5 - 5 - ns
taiz BS to Output in Low-Z 5 - 5 - 5 - ns
toLz OE to Output in Low-Z 0 - 0 - 0 - ns
tcnz CE to Output in High-Z - 10 - 10 - 12 ns
tonz BS to Outputin High-Z - 10 - 10 - 12 ns
tonz OFE to Output in High-Z - 8 - 8 - 10 ns
toor OEA/OEB Inhibit Time 8 - 8 - 10 - ns

C-50




TC55187T-20, TC55187T-25
TC55187T-30

WRITE CYCLE
SYMBOL PARAMETER -2 -2 - 30 UNIT
MIN. | MAX. | MIN. | MAX. | MIN. .| MAX.
twe Write Cycle Time 20 - 25 - 30 - ns
twp WE Pulse Width 12 - 15 - 18 - ns
taw BS to End of Write 12 - 15 - 18 - ns
tew CE to End of Write 12 - 15 - 18 - ns
taw Write Address to End of Write 12 - 15 - 18 - ns
talaw Write Address A12 to End of Write 12 - 15 - 18 - ns
tas Write Address Set-Up Time 0 - 0 - 0 - ns
twr Write Recovery Time 0 - 0 - 0 - ns
tps Data Set-Up Time 8 - 10 - 10 ~- ns
toH Data Hold Time 0 - 0 - 0 - ns
twiz WE to Output in Low-Z 5 - H - .5 - ns
twHz WE to Output in High-Z - 7 - 8 - 10 ns
toEH OE Command Hold Time 5 - 5 - 5 - ns
twen WE Command Hold Time - 5 - 5 - 5 ns
twi Write Command Inhibit Time 10 - 10 - 10 - ns
twa WE Access Time - 20 - 25 - 30 ns
AC TEST CONDITIONS Fig. 1 OUTPUT LOAD
Input Pulse Levels 3.0v/0.0V Voo
Input Pulse Rise and Fall Time (0.3V~2.7V) 3ns
D0~15 10000

Input Timing Measurement Reference Level 1.5V DPO, DP1

Output Timing Measurement Reference 1.5v v -L

Level C_= 100pF 6670

Output Load Fig.1 ; 7
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TIMING WAVEFORMS

READ CYCLE TIMING 1

tasL tanL

s TN s v

MODE=V)y  4Kx18x2 (A12=Don't Care)
MODE=V; ++8Kx18 (A12=Valid Input)

i)

Only MODE =V

G \(((”\

IV

f ) T N —
AE —/ P /
tre
NN 77777
NN NN ).
\ A i / tenz
toe
ta124 tanz
—toa
tan - tonz .
D0-D15
DpO-1 I@ (
(Output) Valid Output j@—
tea ton
Al taoH .
< toLz - >
oz

taz

NOTE : WEA, WEB=V}y

% - Don't Care
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READ CYCLE TIMING 2 (too1 TIMING . MODE =Viy)

| tas taHL |

N @ SNy

LEANANNANNAN [/

ALE —/—\ﬁ | /—\—
NN [/ /)

(;?) \; w::-';\o(s) 4

to
OB - READ
(OTIE; Way-B (A)
foe i tonz ) e ) | tom g

(:EL%:;? /KOuT-A®B) / OUT-B(A)

towz towz

% ++ Don't Care
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WRITE CYCLE TIMING 1 (WE Control)

A0-A11

D0-D15
Dp0-1
(Output)

D0-D15
Dp0-1
(Input)

) T

MODE=V)y - 4Kx 18%x2

MODE =V,

(A12=Don't Care)
»8Kx 18 (A12=Valid Input)

)
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TC55187T-20, TC55187T-25

TC55187T-30
WRITE CYCLE TIMING 2 (BS Control)
MODE =V - 4Kx 18x2 (A12=Don't Care)
MODE =V, - 8Kx 18 (A12=Valid Input)

t t
ASL. AHL

war K vawawes X7

Only MODE =V
tew

e U t ///////////
ALE .___.j/ tp \\ ]/__¥
t
W‘i taw
B50, BST tas \\ N /| d
tAj twHz -
CEEANN NN (7777777777
tas
D0-D15
(Ol.?tzg.t; tauz
tos ton
D0-D15 ~
DpO-1 Valid Input
(Input)

% -+ Don't Care
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~ WRITE CYCLE TIMING 8 (CE Control)

MODE=V)y -+ 4Kx18x2 (A12=Don't Care)
MODE=V,_ - 8Kx18 (A12=Valid Input)
| tASL'L taHL |

s DK e X))

Only MODE =V
|
tas tew twr_

TE tas \\ \\ 0 A(
ALE ;“ 1p R ' t / o
we >
taw
m,iﬁ<<\<<5\ 1N/
tas twr
twp <
LA NN 1LLLLLLL L]
B twhz |
DO0-D15
Dp0-1
(Output) te . .
DS DH
Dg},%’_f Valid Input
(Input)

% ++ Don't Care
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WRITE CYCLE TIMING 4 (togH and twgH)

i
Valid A12 (Unlatched) W)

e U /7777777
mam U\ [TTTT7777

o

. twen
_— )\ 7 \
DO0-D15 \

Dp0-1
(Output) Hi-Z Hi-Z
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WRITE CYCLE TIMING 5 (A12 Control),

Only MODE =V,

tAHL

8Kx 18

(A12=Valid Input)

1 taraw | | taraw |
1 1
tas tew twr tas twr
CE Note '4 Note N 4 Note
............................ ‘w e \_..__._/1 ; o
ALE
tp N\
tas taw twr RIS VR )
B%0, BST Note N 4 Note N . Note
................... &—-———-——Z-‘-.... twi 0000 0| Nmm——— o s & 0 twi
tas twe twr tas twr
WEA, WEB Note \'i ;l Note S< 7 Note
e -. llllllllllllllll . o -‘ ..... 'm LN} l'l o CEER N NN t
tos ton tos ton
DO-D15 :
Dp0,Dp1 Valid Input Valid Input
(Input)

i

Note ; tw ' Write Command Inhibit Time
(CE=H or BS0=BS1=H or WEA=WEB=H)

C-58
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TC55187T—20, TC55187T—25 ‘

TC55187T-30
RS AN Y7777
.
mor NUSS\ V777
s A
o v ..,:fm ‘ “@( I?%_

NOTE : These parameters are specified as follows and measured by using load shown in Fig.1

(A) taiz, tarz, towze twiz  ** Output Enable Time
(B) tchz, teHzs toHz, twhz **° Output Disable Time

CE, B3, OE

§s
%
WE
A SS & X
Dout Hi-Z ::z 0.1V Hi-2
hid SS . 0.1v
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OUTLINE DRAWING

QFJ52—-P-S1750

20.06 £0.12 UNIT : mm
19.13+0.07 >
47
s TN v B e S e SO e S s Y e U s S e N e O e WO s SO s 3, ‘ /q )
8 46 g
: O ; 2
i N o
i 0 P
; :] g :- ‘- ~
; i B s o
d 1 o o +1 g
: L I | o
! i = P - o ®
{ v —
d i
g i
200 134
I e e e e = = = = L ! -
)
10-2 008
432 103

-ﬁ-
“ 0712005 (o] 0.1 ]
.71-005

18.28+0.2
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2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS
CMOS STATIC CACHE DATA RAM

DESCRIPTION

The TC55188T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip address
latches and chip-enable latch. The TC55188T is fabricated using Toshiba’s CMOS technology and
advanced circuit techniques which provide the high speed accesses. The TC55188T operates from a
single 5-volt supply. This device features address access time as fast as 20ns, output-enable access as
fast as 10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly
interface with the INTEL 82385 cache controller, without requiring additional peripheral circuit such
as latches, transceivers and gates. Therefore, significant reductions in component count, board
assembly area and power dissipation can be achieved by using the TC55188T cache data RAM. The
MODE input of the TC55188T allows the user to configure the memory internally either as a 2-way
4,096 words by 18 bits organization suitable for 2-way set associative cache designs or as a 8,192
operated as a conventional asynchronous static RAM, which can be accessed from change of address, by
holding the ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for
high-density board level assembly.

FEATURES

® Fast Access Time (max.)

TEM TC55188T ¢ Configurable for 2-way or direct RAM arrays
~20 _ 35 ~30 2-way 4,096words X 18bits (MODE =Vy)
8,192words X 18bits (MODE =V7y,)
[tac  Cycle Time 20ns 25ns 30ns U] Contrtaoilns d(;lres‘s'l latches, latch and byte
taa Address Access Time 20ns 25ns 30ns con ’ L an .
tor _OF Access Time Tons Tons o ° at:ggﬁeesr directly with the Intel 82385 Cache
® Power dissipation e Single power supply of 6V1+10%
Operating TC55188T—20  230mA (max.) e All inputs and outputs TTL compatible
TC55188T—25  220mA (max.) e Two Oputput buffer controls : ,
TC55188T—30  200mA (max.) o Two Write enable controls : WEA, WEB
Standby 40mA (max.) ® 52pin PLCC package
PIN NAMES PIN CONNECTION (TOP VIEW)
A2 A4 A6 ALE A8 A10
A0~A12 . Address Inputs Al A3 A5 Vpp A7 A9 A1l
D0~D15, DPO, DP1 Data Input/OQutput
ALE Address/CE Latch Input
CE Chip Enable Input
BSO Lower Byte Select Input
BST Upper Byte Select input
OFA Output Enable Input (Way - A)
OEB Output Enable Input (Way - B)
WEA Write Enable Input (Way - A)
WEB Write Enable Input (Way - B)
MODE Mode Select Input
VDD Power (+5V)
GND Ground

Voo B30 WEA GND OEB MODE Vpp
Voo WEB GND OEA B3T Vpp
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BLOCK DIAGRAM

1-WAY 8,192 words X 18 bits (MODE : ViL)
DO~D7/Dp0 D8~D15/Dp1

00000000 000000000
i i
o sorrer |

OBA

ET 8Kx9

Fm E3 SRAM
> OEA
> WEA

MODE = V.

A

A0

(A0-11_A12] A0-11_A12

ADDRESS

Al LATCH

A2

ALE

2-WAY 4,096 words X 18 bits (MODE : Viy)

D0~D7/Dp0 D8~D15/Dp1
COOOO0O0O00 0200000000
[T i
A12 O Don't Care : )
OtA
WEA
Aeo E ADDRESS
Al : LATCH -
AELEE . LATCH T
[+3
OEB OF
WS HwE_ S8 IHr SRAM
S
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TRUTH TABLE 1

CONTROL INPUT ADDRESS FUNCTION
MODE ALE CE A0~A11 A12 CHIP CONFIGURATION
H H H * * Disable
H H Valid * Enable 4K x 18 x 2
H L * . * e * Enable or Disable
L H H * * Disable
L H L Valid Valid Enable 8K x 18
L L * ey * * v Enable or Disable
*:Horl *2 : LATCHED as ALE from H to L.

TRUTH_TABLE 2 (MODE=Vj --* 8K X 18)

INPUTS OPERATION
WeA | Wes | ofA | om | B0 | BT cHIp o0 | "o
* * * * H H Deselect Open Open
H H H H * * Deselect Open Open
L H Output Open
H H L L H L Read Cycle Open Output
L L Output Qutput
L H Input Open
L L * * H L Write Cycle Open Input
L L Input Input
L H
H H H L H L Undefine Undefine Undefine
L L
L H
H H L H H L Undefine Undefine Undefine
L L
L H
H L * * H L Undefine Undefine Undefine
L L
L H
L H * * H L Undefine Undefine Undefine
L L
*:tHorl
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TRUTH TABLE 3 (MODE =V --- 4K x 18 x 2)

INPUTS OPERATION
WA | Wes | OEA | OEE | WO | BT | wey-A | way-8 | Cpo7 | PE-DIS
Dpo Dpt
* * > * H H Deselect Deselect Open Open
H H H H * * Deselect Deselect Open Open
way - B
! t H Output Open
way-B
H H H L H L Deselect Read Cycle Open Output
L L way - B way ~B
Output Output
way - A
t H Output Open
way -A
H H L H H L Read Cycle Deselect Open Output
L L way - A way -A
Output Output
L H
H H L L H L Deselect Deselect Open Open
L L
way - B
t H Input Open
* * . way-B
H L H L Deselect Write Cycle Open Input
L L way - B way~B
Input Input
way - A
t H Input Open
. way = A
L H * * H L Write Cycle Deselect Open Input
L L way - A way - A
Input Input
way - A/B
t H Input Open
. : way - A/B
L L * * H L Write Cycle | Write Cycle Open Input
L L way - A/B way - A/B
Input Input
*:i HorL
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MAXIMUM: RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 \"
Vout Output Voltage -0.5~Vpp +0.5 v
Pp Power Dissipation 1.3 w
Tsolder Soldering Temperature * Time 26010 °C:sec
Tstrg Storage Temperature -65~150 °C
Tope Operating Temperature -10~85 °C
DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT .
Voo Power Supply Voltage 4.5 5.0 5.5 v ‘
ViH Input High Voltage 2.2 - Vpp +0.5 \ |
Vi Input Low Voltage -0.5* - 0.8 v
* 1 =3V pulse width less than 10ns.
DC_CHARACTERISTICS (Ta=0~70°C, Vpp=5V+10%)
SYMBOL |PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
M Input Leakage Current Vin=0~Vpp -1 - +1 BA |
loH Output High Current Von =2.4V -4 - - mA
lou Output Low Current VoL =0.4V 8 - - mA
Io Output Leakage Current Output Disable -1 - +1 pA
Vpo = 5.5V, tre, twe = min. cycle | =20 - - 230
looo Operating Current gé:&j;:;)?vglgtl.:;vc'“k -25 - - 220 mA
CE,BS=0V, MODE=3.0V or OV | -30 - - 200
Vpp = 5.5V,
Ioos Standby Current CE,BS, WE, OE=V)y, ALE=Vy, - - 40 mA
Address, Data, MODE = Vi or V.
CAPACITANCE (Ta =25°C, freq=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Cin Input Capacitance Vin=GND - - 5 PF
Cout Output Capacitance Vour=GND - - 7 pF
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AC CHARACTERISTICS (Ta=0~70°C, Vpp =5V 10%)

READ CYCLE
SYMBOL PARAMETER =20 e -3 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 20 - 25 - 30 - ns
taA Address Access Time - 20 - 25 - 30 ns
ta ALE Access Time - 20 - 25 - 30 ns
tea CE Access Time - 20 - 22 - 25 ns
tga BS Access Time - 20 - 22 - 25 ns
toe OF Access Time - 10 - 10 - 12 ns
tast Address Latch Set-Up Time 4 - 4 - 5 - ns
tAHL Address Latch Hold Time 5 - 5 - 5 - ns
tp A}.E Pulse Width 8 - 8 - 9 - ns
taon (é):at:;te Data Hold Time from Address 5 _ 5 _ 5 _ s
tLom futput Data Hold Time from Address 5 _ 5 _ 5 - ns
atch
tuz ALE to Output in Low=-2 5 - 5 - 5 - ns
taz CE to, Output in Low-Z 5 - 5 - 5 - ns
taLz BS to Output in Low-Z 5 - 5 - 5 - ns
toLz OE to Output in Low-Z 0 - 0 - 0 - ns
tHz ALE to Output in High-2Z - 12 - 12 - 15 ns
tcHz CE to Output in High-Z - 10 - 10. - 12 ns
taHz BS to Outputin High-Z - 10 - 10 - 12 ns
toHz OE to Output in High-Z - 8 - 8 - 10 ns
too OEA/OEB Inhibit Time 8 - 8 - 10 - ns
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WRITE CYCLE'
SYMBOL PARAMETER ~ 0 -2 -3 uNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

twe Write Cycle Time 20 - 25 - 30 - ns
twp WE Pulse Width 12 - 15 - 18 - ns
taw BS to End of Write 12 - 15 - 18 - ns
tew TE to End of Write 12 - 15 - 18 - ns
taw Write Address to End of Write 12 - 15 - 18 - ns
tas Write Address Set-Up Time 0 - 0 - 0 - ns
twRr Write Recovery Time 0 - 0 - 0 - ns
tos Data Set-Up Time 8 - 10 - 10 - ns
toH Data Hold Time 0 - 0 - 0 - ns

Ctwiz WE to Output in Low-Z 5 - 5 - 5 - ns ‘
twHz " WE to Output in High-Z - 7 - 8 - 10 ns |
toeH OE Command Hold Time 5 - 5 - 5 - ns }
tweH WE Command Hold Time - 5 - 5 - 5 ns !
twi Write Command Inhibit Time 10 - 10 - 10 - ns

AC TEST CONDITIONS Fig. 1 OUTPUT LOAD
Input Pulse Levels 3.0v/0.0V Voo
Input Pulse Rise and Fall Time (0.3V~2.7V) 3ns
DO~15 10000

Input Timing Measurement Reference Level 1.5v DPO, DP1

Output Timing Measurement Reference } 1.5V ” _[-

Level €= 100pF 667Q

Output Load Fig. 1 JW-

4 7.
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TIMING WAVEFORMS

READ CYCLE TIMING 1 (ALE=Clock)

ALE ___;/ \R }V-—_—\____

tre

st SSRANERS 77777
BSO, BST \\ \\ N R }
OFA, OEB \ \\ ; / /
toe taHz
ta < tonz

DO~D15S
DpO~1 .
(Output) Valid Output

tea t

ta

toz

taLz

toz

tLz

NOTE : WEA, WEB=V)y % - Don‘t Care
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TC55188T—-30
READ CYCLE TIMIN! Q 2 (ALE=ViH)
MODE =V - 4Kx 18 x 2 (A12=Don't Care)
MODE=V) - 8Kx18 (A12=Valid Input)
L tre
AO~A11 ’ )E Valid Address (
(A12)

\
@ \\\\\\*\ V7777

Y
LLANANAN AN W/, |
s N
toe tcnz \1
- tsa . | leHz ‘
tan < tomz
Dg;(l))l? % Valid Output
(Output) tea
. < ta > ‘tAOH
loig
toz
< taz
tLLZ

NOTE : WEA,WEB=Vjy - % - Don't Care
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READ CYCLE TIMING 8 (too1 TIMING . MODE = V1)

 tast t

AO~AT1 ////////// Valid Address

v

\

ﬁ%%%“ )N

ALE —_/—\ﬁ /——\___
sasr TUN\ (TTT777
(bb;?)' \‘ w::jf;s) ;l

NOTE : WEA, WEB =V}
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TC55188T-30
- K v N
« [ 0000
ALE __;[——t;———\ = / | .
o TCRN T TTIIIITT
WER, WES > xR 5 e
(mpur) % e
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WRITE CYCLE TIMING 2 (BS Control)

v, EEC

ate __/_—_ t b A
N S e ;2
- \\\\%\\\}}W:w TTTTTTTT7
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WRITE CYCLE TIMING 3 (CE Control)

MODE=V)y *4Kx18x2 (A12=Don't Care)

MODE=V,_ -+ 8Kx 18 (A12=Valid Input)
l< twe |
AO-A11 j{ Valid Address
tas tow _ twe ’ tas
3 \ N 4 4 N
N 47 tw N
taw

g
g

(L[S
(L1

twe

BN

D0-D15
Dp0-1
(Output)

Ny

tos ton

D0-D15

Dp0-1 Valid Input
(Input)

% +++ Don't Care
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WRITE CYCLE TIMING 4 (togH and twgH)

1 tasL | tanL |

ot DR _veiarsses X ) |

' tast taHL

- |
ALE __/_—_\ﬁ /—\_
EIANANANAN (L]

k OFEA,OEB \j\ *
toen twen
| —> |e—>
WEA, WEB 5‘( ! ,./ \

HI-Z HI-Z

D0-D15S
Dp0-1
(Output)

NOTE : These parameters are specified as follows and measured by using load shown in Fig.1
(A) tuz, teiz, teuze torze twize** Output Enable Time

(B) tinz, tcHze teHze toHz, twHz °°° Output Disable Time
CE, BS, OE SS
)
ALE, WE
— A ] SS B ‘
Dout Hi-2 0.1v 0.0V -z
0.1V
SS - 0.1V
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TC55188T-20, TC55188T—-25
TC55188T-30

OUTLINE DRAWING
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65,536 WORD x 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55464P/J is a 262,144 bit high-speed static random access memory organized as 65,536
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's
advanced CMOS circuitry provides high-speed characteristics. The TC55464P/J has low stand-
by power using Chip Enable (CE). The TC55464P/J is suitable for use as cache memory where
high speed is required. All inputs and outputs are directly TTL compatable. The
TC55464P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density
assembly.

FEATURES
® Fast access time : e 5V single power supply :
TC55464P/J—-17 17ns(MAX)) =17 : 5Vi5%
TC55464P/J -20 20ns(MAX.) -20/25/35 : 5Vi10%
TC55464P/J—25 25ns(MAX.) e Fully static operation
TC55464P/J—35 35ns(MAX)) e All Inputs and Outputs : TTL compatible
® Low power dissipation o Package
Operation : TC55464P/J—17 120mA(MAX.) 24pin plastic 300 mil DIP : TC55464P
TC55464P/J—-20 120mA(MAX.) 24pin plastic 300 mil SOJ : TC55464J
TC55464P/J—25 120mA(MAX.)
. TC55464P/J—-35 100mA(MAX.)
Standby : 1mA(MAX))
PIN CONNECTION BLOCK DIAGRAM
TOssase AR w I =l memorvew | o,
st Voo Voo 8 e ggﬁ 28 ARRAY o0
A7 AlS AlS o—]3Ze
A6] Al4 Ald o—] 2§3_ 3§ | 256 x256 x4 +—0 GND
ASE s a3 s A13 A8 o— (262,144)
A4 A12 A2
A3(] = Atl z All ll I
A2l}7 > 180A10 > 18la10 Vo1 —  COLUMNVO -
AI[[: s vo1 s vo1 5 / f CIRCUIT \[2
A0 vo2 Vo2 o 8 -
A9l10 £ 15lvos = 1spvos Ze sotumn Be
Ce(] Vo4 Vo4 < pre / jl T T < w
GND] WE WE %5 .
o -1 COLUMN g2
(DIP) (soy) vos ADDRESS BUFFER
PIN NAMES A7 N A0
AO0~A1S5 Address inputs
VO1~1/04 Data Inputs/ Outputs
[«3 Chip Enable Input =
WE Write Enable fnput WEo—d, 2
[SIFEe
Voo Power{ + SV) f g ﬁ
CE z52
GND Grourd Sas
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TC55464P/J—-17, TC55464P/J—20
TC55464P/J-25, TC55464P/J—-35

MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vpop Power Supply Voltage -0.5~7.0 \
Vin Input Voltage ~2.0~7.0 v
Vio Input/Output Voltage -0.5~Vpp+0.5 "
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 26010 °C'sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °c
DC RECOMMENDED OPERATING CONDITIONS. (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-17 4.75 5.0 5.25
\ Power Supply Volt: v
oo wer Supply Toltage ~202535 | 4.5 5.0 55
Viy Input High Voltage 2.2 - Vpp +0.5
Vi Input Low Voltage -05* - 0.8 Y

* =3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, =17 : Vpp =5V £5%, —20/25/35: Vpp = 5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
he Input Leakage Current Vin=0~Vpp - - 1 pA
lon Output High Current Vou = 2.4V -4 - - mA
lou Output Low Current VoL = 0.4V 8 - - mA
Lo Output Leakage Current | CE=Vy or WE = Vy, Vour=0~Vpp - - i1 BA

teycle = Min cycle Vpp=5.25V | -17 - - 120
I Operating C TE=V, 203 - — 120 A
DO perating Current =V Vpp=55V | -25 - d 120 "
Other Input = Vi Vi, -35 - - 100
teycle = Min cycle Vpp=5.25V | -17
-20
loos 1 =V Vpp=55v [ -25 | ~ - 20
Standby Current Other Input=V)uVy, -35 mA
CE=Vpp-0.2v
loos 2 - - 1
Other Input =Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
CN Input Capacitance ) ViN=GND 6 pF
Cout Output Capacitance Vour=GND 8 pF

Note : This parameter is periodically sampled and is not 100% tested.
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TC55464P/J—17, TC55464P/J—-20
TC55464P/J-25, TC55464P/J-35

AC CHARACTERISTICS (Ta=0~70°C{®, —17:Vpy=5V 5%, —20/25735: Vpp=5V £ 10%)
READ CYCLE

1 TC55464P/J-17 | TCS5464P/)-20 | TC55464P/)-25 | TC55464P/)-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

tre Read Cycle Time 17 - 20 - 25 - 35 - ns
tacc Adcress Access Time - 17 - 20 - 25 - 35 ns
tco CE Access Time - 17 - 20 - 25 - 35 ns
Output Data Hold Time from Address
ton Change 5 - 5 - 5 - 5 - ns
tcoe Output Enable Time from CE S - 5 - 5 - 5 - ns
tcon Output Disable Time from CE - 10 - 10 - 10 - 15 ns
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 - ns
tep Chip Deselection to Power Down Time - 17 - 20 - 25 - 35 ns
WRITE CYCLE
TC55464P/)-17 | TC55464P/)-20 | TC55464P/1-25 | TC55464P/)-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX_ | MIN. | MAX | MIN. | MAX.
twe Write Cycle Time 17 - 20 - 25 - 35 - ns
tow Chip Enable to End of Write 13 - 13 - 15 - 20 - ns
tas Address Set Up Time 0 - 0 - 0 - 0 - ns
twp Write Pulse Width 13 - 13 - 15 - 20 - ns
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
tos Data Set Up Time 10 - 10 - 12 - 15 - ns
toH Data Hold Time 0 - 0 - 0 - 0 - ns
toew Output Enable Time from WE (1] - 0 - 0 - 0 - ns
toow Output Disable Time from WE - 8 - 8 - 10 - 15 ns
AC TEST CONDITIONS Fig. 1
sv sv
Input Pulse Levels 3.0vR.0v i
Input Pulse Rise and Fall Time 3ns 4800 480Q /
. . |
Input Timing Measurement Ref — VOpin VOpin ‘
erence Levels 2.2vr0.8v |
-, CL=30,F 255Q CL=5pF 255Q |
Output Timing Measurement 2.0V/0.8V
Reference Levels
Output Load Fig- 1 (For tcot, tcon. toew and toow)
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TC55464P/J—-17, TC55464P/J—-20
TC55464P/J—-25, TC55464P/J—35

TIMING WAVEFORMS

READ CYCLE(2)

tre

ADDRESSES ‘x N

tacc ton
_ U o
TN 7

tcokis) Lcoots) |

High Impedance

Dour 5 OUTPUT DATA VALID
' UNKNOWN UNKNOWN
WRITE CYCLE 1 (WE Controlled Write)
twe
ADDRESSES X
twe twr

V0

High Impedance

tos

Dy )l DATA IN STABLE
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TC55464P/J—-17, TC55464P/J—-20
TC55464P/J—-25, TC55464P/J-35

WRITE CYCLE 2 ( CE Controlled Write)

twc
=
ADDRESSES Ek—
tas twr
WE 7
tow
(o] A
High Impedance
Dour
tos
ton
Din 2 DATA IN STABLE K
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1035464P/J—-17, 1055464P/J-20
TC55464P/J—25, TC55464P/J—35

Note: 1.

&\

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

. WE is High for Read Cycle.

. Assuming that CE Low transition occurs coincident with or after WE Low transition,

Outputs remain in a high impedance state.

. Assuming that CE High transition occurs coincident with or prior to WE High transition,

Outputs remain in a high impedance state.

. These parameters are specified as follows and measured by tsing the load shown in Fig.1.

(A)  tCcOE, toEW " Output Enable Time

(B) tcop, topw Output Disable Time

{

—A (a) | (8) ,
High Imped. $ N
i ] anc _ Y X1 Hi
igh Impe e = 8{5 lOUTPUT DATA VALID X = High Impedance
UNKNOWN unkNown ' § oav
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TC55464P/J—-17, TC55464P/J—20
TC55464P/J-25, TC55464P/J—-35

OUTLINE DRAWINGS

Plastic DIP (DIP24-P-3008)

Unit in mm

0~1s°

i T e I s I s s o T s O s W o0 s O s B o |

L

7.320.2
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| S Uy WSy SR U [ NNy NS W [ N WA I O
1 12

29.8+02

Y
24 13 /’I
A

12401 0.1
0.25233s

Ha.s;to.z
L_.Lft_.ii'o.a

3.3%0.3

—

z
s
wn

1201 H 0501

0.95TYP
—_—

Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15 mm.
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TC55464P/J—-17, TC55464P/J—-20
TC55464P/J—-25, TC55464P/J-35

OUTLINE DRAWINGS

Plastic SOJ (S0J24 - P - 300)

Unit in mm

159%0.12

s S s B o U0 s T s BB e B o B o B s Y o U e BB v &

+02
8.4 902

7.727YP
6.8TYP '

0.71£0.1

.4%20.2

3

\?l?l!l!lfl!lfl!l!l!l!l! _I

1.27

Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm.
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65,536 WORD x 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55465P/J is a 262,144 bit high-speed static random access memory organized as 65,536
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's
advanced CMOS circuitry provides high-speed characteristics. The TC55465P/J has low stand-
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (OE).
The TC55465P/J is suitable for use as cache memory where high speed is required. All
inputs and outputs are directly TTL compatable. The TC55465P/J is offered in standard 28
pin 300 mil DIP and SOJ packages for high density assembly.

FEATURES
® Fast access time: ® 5V single power supply :
TC55465P/J-17 17ns(MAX.) =17 : 5Vi5%
TC55465P/J-20  20ns(MAX.) ~20/25/35 : 5Vi10%
TC55465P/J-25  25ns(MAX.) o Fully static operation
TC55465P/J-35  35ns(MAX.) e All Inputs and Outputs : TTL compatible
e Low power dissipation e Output buffer control OE
Operation : TC55465P/J-17 120mA(MAX.) e Package
TC55465P/J-20  120mA(MAX)) 28 pin plastic 300 mil DIP : TC55465P
TC55465P/J-25 120mA(MAX)) 28 pin plastic 300 mil SOJ : TC55465J
TC55465P/J-35 100mA(MAX.)
Standby : ImA(MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55465P Al
o— Q. = MEMORYCEL —0 Vgp
8 o 8 ARRAY
S1355| |BS| | asexsexa | ¢ GND
s Ag o2 =0 (262,144)
w T
: —r 1
V01 o COLUMN VO
a 5 f CIRCUIT _\ 5
o 2V E
. z / COLUMN 5
- b4 / DECODER O
hiw _r 1 | u
~ 32 COLUMN 'g' 3
vo4 ADDRESS BUFFER
PIN_ NAMES AN A
A0~A1S Address Inputs
vo1~v04 Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input WE o g
OF Output Enable Input 3%
Voo Power ( + 5V) U'Eo—cs§g
GND Ground __ o :§§§
N.C. No Connection
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TC55465P/J-17, TC55465P/J—-20
TC55465P/J—25, TC55465P/J—35

MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -2.0~7.0 \
Vio Input/ Qutput Voltage -0.5~Vpp +0.5 \
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 26010 °Csec
Tstrg Storage Temperature -65~150 °c
Topr Operating Temperature -10~85 °c
DC RECOMMENDED _OPERATING CONDITIONS (Ta=0~70°C)
symBOL- PARAMETER MIN. TYP. MAX, uNIT
-17 4.75 5.0 5.25
\ Power Supply Voltage v
oo wer supply Volteg ~202535 | 45 5.0 5.5
Viu Input High Voltage 2.2 - Vpp +0.5
Vi Input Low Voltage -05* - 0.8

¥ =3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V £5%, —20/25/35: Vpp =5V £ 10%)

SYMBOL ) PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
I Input Leakage Current Vin=0~Vpp - - 1 PA
lon Output High Current Von=2.4V -4 - - mA
loL Output Low Current VoL =0.4v 8 - - mA
o Output Leakage Current | CE=Vyyor OF = Vi or WE = Vy, Vour =0~Vpp - - +1 HA

k tcycle = Min cycle Vpp=5.25V | -17 s = 120
I Operating Current CE=V =20 = ~ 120 mA
000 perating L Vop=55V [ -25 | - - 120
Other input = VigViL -35 - - 100
teycle = Min cycle Vpp=5.25V | -17
-20
! - -
0os 1 =V Vop=55V | -25 2
Standby Current Other Input = ViuVy, -35 mA
CE=Vpp~0.2v
lops2 - - 1
Other Input = Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25C,f=1.0MHz)
SYmsoL PARAMETER TEST CONDITION MAX. UNIT
Cn Input Capacitance Vin=GND 6 pF
Cour Output Capacitance Vour=GND 8 pF
Note This parameter is periodically sampled and is not 100% tested.
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TC55465P/J—17, TC55465P/J—-20
TC55465P/J—25, TC55465P/J—35

AC CHARACTERISTICS (Ta=0~70"C(0. —17:Vpp=5V£5%, ~20/2535: Vpp=5V £ 10%)

READ CYCLE
SYMBOL PARAMETER TCS5465P/)-17 | TCS55465P/1-20 | TCS5465P/)-25 | TC55465P/)-35 UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 17 - 20 - 25 - 35 - ns
tacc Address Access Time - 17 - 20 - 25 - 35 ns
tco CE Access Time - 17 - 20 - 25 - 35 ns
toe OF Access Time - 9 - 10 - 12 - 15 ns
ton g\:;i;te Data Hold Time from Address 5 _ 5 _ 5 _ 5 _ ns
teoe Output Enable Time from CE 5 - 5 - 5 - 5 - ns
tcoo Output Disable Time from CE - 10 - 10 - 10 - 15 ns
toee Output Enable Time from OF 0 - 0 - 0 - 0 - ns
tooo Output Disable Time from OF - 8 - 8 - 10 - 15 ns
tpu Chip Selection to Power Up Time 0 - 0 - 0 - 0 - ns
teD Chip Deselection to Power Down Time - 17 - 20 - 25 - 35 ns
WRITE CYCLE
SYmBOL PARAMETER TCSSAGSPI-17 | TCSSASPI-20 | TCSS465PLL25 | TCSS4B5PI35 | o
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 17 - 20 - 25 - 35 - ns
tew Chip Enable to End of Write 13 - 13 - 15 - 20 - ns
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp Write Pulse Width 13 - 13 - 15 - 20 - ns
twr Write Recovery Tuﬁe 0 - 0 - 0 - 0 - ns
tos Data Set Up Time 10 - 10 - 12 - 15 - ns
tou Data Hold Time 0 - 0 - 0 - 0 - ns
toew Output Enable Time from WE 0 - 0 - 0 - 0 - ns
topw | Output Disable Time from WE - 8 - 8 - 10 - 15 ns
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0v/0.0v ¥ ¥ ‘
Input Pulse Rise and Fall Time 3ns 480Q 480Q j
Lr:z:z:i::ir;?s Measurement Ref - 2.2V/0.8V VOpin VOpin
Output Timing Measurement CL=30pF 2550 CL=SpF 2550
Reference Levels 2.0vr0.8v l ;
Output Load Fig- 1 (For tcok, toge, tcoo: tooo. toew and topw)
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TC55465P/J—-17, TC55465P/J—20
TC55465P/J—-25, TC55465P/J—35

TIMING WAVEFORMS

READ CYCLE ()

ADDRESSES j t

tooo(s)

/
4

OUTPUT DATA VALID RSy

" UNKNOWN

WRITE CYCLE1 (5) (WE Controlled Write)

e |
ADDRESSES X X

tas twp twr

S\ i

i

| toew

o

m.

UNKNOWN " UNKNOW

| s {12,
Dix X DATA IN STABLE K
i
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TC55465P/J—-17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

WRITE CYCLE2 (5} (CE Controlled Write)

twc

ADDRESSES j

Dout

. N ]
X DATA IN STABLE K

Din

C-89




TC55465P/J—-17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—-35

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Qutputs
remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs
remain in a high impedance state.

5. Assuming that OFE is High for Write Cycle, Outputs are in a high impedance state during this
period.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcok, tOEE, toEW - Output Enable Time
(B) tcop, topo, tobw Output Disable Time
— e 2
CE, OF \ . ]
4
WE / . \
ol T
< . 02v
High Impedance A1 02v Y High Impedance
Dout 02V )( souwur DATA VALID X -
UNKNOWN UNKNOWN' 1o2v
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28-P-300B)

Unit in mm

.In

28 15 N
N e TS cue B e DS o O e Y e T e S o Y e T s N e O e B e O 0 | -3 o

)

7.3%20.2
(€3]

34.9+0.2
095201 "™ 0.25207s
: o
: H
e
oyl om
z 4
—3 -
0.94 TYP 1 ~
0.94TYP | J
o

8
®

Note : Package width and length do not include mold protrusion, allowable mold protrusion
is 0.15mm.
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TC55465P/J—-17, TC55465P/J—-20
TC55465P/J—25, TC55465P/J—35

OUTLINE DRAWINGS

Plastic SOJ (S0J28-P-300)

Unit in mm
18.4+0.12
28 15
rr:!ﬁﬁl_ll_!ﬁt—lhl—!ﬁr’ll—‘!—lﬂ -
a o
t +02 :
~| |84 e ®
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| S gy e g GID Gy Gui Ry VEID guy SIS pup UHD guy SR R GUD Ry Su iy Gub gy emevgny s fuy St LA T—T————— --—-:
1 14 o1
+0.
o.z-o_os
0.71+0.1

I
I 0.635MIN
M
3.5£0.2

Note : Package width and length do not include mold protrusion, allowable mold protrusion is
0.15mm

C-92



32,768 WORD x 8 BIT CMOS STATIC RAM

DESCRIPTION

The TC55328P/J is a 262,144 bit high-speed static random access memory organized as 32,768
words by 8 bits using CMOS technology, and operates from a single 5 volt supply.
advanced CMOS circuitry provides high-speed characteristics. The TC55328P/J has low stand-
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (0E).

Toshiba's

The TC55328P/J is suitable for use as cache memory where high speed is required.
inputs and outputs are directly TTL compatable.
pin 300 mil DIP and SOJ packages for high density assembly.

FEATURES

® Fast access time:
TC55328P/J-17
TC55328P/J-20
TC55328P/J-25
TC55328P/J-35

® Low power dissipation
Operation : TC55328P/J-17

TC55328P/J-20
TC55328P/J-25
TC55328P/J-35
Standby
PIN CONNECTION
TC55328P

The TC55328P/J is offered in standard 28

® 5V single power supply :
-17

17ns(MAX.)
20ns(MAX.)
25ns(MAX.)
35ns(MAX.)

140mA(MAX.)
140mAMAX.)
140mA(MAX.)
120mA(MAX.)

1mAMAX.)

—-20/25/35
Fully static operation
All Inputs and Outputs : TTL compatible
Output buffer control
Package

: 5Vi5%

: 5Vi10%

28 pin plastic 300 mil DIP : TC55328P
28 pin plastic 300 mil SOJ : TC55328J

BLOCK DIAGRAM

Al14 o— «
o— w.H EH mevory ceu —o Voo
] wuw 8 ARRAY
o—]3&=| (30
—103% ou 256x128x8 +—o GND
s A7 == T @e2144)
w
> vo - COLUMN VO -
s ° > QRCUIT ]
- o Zx COLUMN 5
~ o w DECODER Owx
{ u w
- | | Cw
g2 =
Qm COLUMN g 3
vos ADDRESS BUFFER
(ore) lsl 1l
A6 N\ A0
PIN NAMES
AD~A14 Address Inputs
VO1~v08 Data Inputs/ Outputs
[« Chip Enable Input .
[~ <]
WE Write Enable Input Weo—q  © j
[3 Output Enable Input OF o—o 2 '§" -}
Voo Power ( + SV) ggs
GND Ground 3 VwnO
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TC55328P/J—-17, TC55328P/J—-20
TC55328P/J-25, TC55328P/J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -2.0~7.0 v
Vo Input/ Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature * Time 260+ 10 °C-sec
Tstrg Storage Temperature -65~150 °c
Topr Operating Temperature -10~85 °c
DC RECOMMENDED OPERATING CONDITIONS (ra=0~70°C)
SYMBOL . PARAMETER MIN. TYP. MAX. UNIT
=17 4.75 5.0 5.25
P v
Voo ower Supply Voltage 2025535 | 4.5 5.0 5.5
Viy Input High Voltage 2.2 - Vpp +0.5
Vi Input Low Voltage -0.5* - 0.8

* -3V Pulse Width : 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V £5%, -20/25/35: Vpp="5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
e Input Leakage Current Vin=0~Vpp - - 1 BA
lon Output High Current Von=2.4V -4 - - mA
lou Output Low Current Vo, =0.4V 8 ' - - mA
o Output Leakage Current | CE=Viy orOE=V)y or WE=V, Vou‘r =0~Vpp - - 1 pPA

tcycle = Min cycle Vpp=5.25V | -17 = = 140
lobo Operating Current CE=Vy =20 — — 140 mA
Vpp=5.5V | -25 - - 140
Other Input=Viy/ V), -35 - - 120
tcycle = Min cycle Vpp=5.25V | ~17
Ioos 1 TE=Vin Vpp =5.5V - :: - - %
Standby Current Other Input = Vi /Vy -35 mA
loos2 TE=Vpp-0.2v _ _ .
Other input = Vpp ~ 0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHp)
SYMBOL PARAMETER TEST CONDITION MAX, UNIT
Cin Input Capacitance Vin=GND pF
Cour Output Capacitance Vour=GND pF

Note : This parameter is periodically sampled and is not 100% tested.
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TC55328P/J—-17, TC55328P/J—-20
TC55328P/J-25, TC55328P/J—-35

AC CHARACTERISTICS (Ta=0~70°C(V), —17:Vpp=5V 5%, —20/25/35:Vpo=5V £ 10%)

READ CYCLE
SYMBOL PARAMETER TCS5328P/) - 17 | TCS5328P/) - 20 | TCS5328P/) - 25 | TCS5328P11 - 35 | |\
MIN. | MAX. | MIN. | MAX_ | MIN. | MAX. | MIN. | MAX.
tac | Read Cycle Time 17 - 20 - 25 - 35 -
tacc | Address Access Time - 17 - 20 - 25 - 35
tco | CE Access Time - 17 - 20 - 25 - 35
tog | OE Access Time - 9 - 10 - 12 - 15
tox (c):atﬁ;: Data Hold Time from Address s _ s _ 5 _ 5 _
tcoe | Output Enable Time from CE 5 - 5 - 5 - 5 - ns
tcop | Output Disable Time from CE - 10 - 10 - 10 - 15
toge | Output Enable Time from OF 0 - 0 - 0 - 0 -
topo | Output Disable Time from OF - 8 - 8 - 10 - 15
oy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
top Chip Deselection to Power Down Time - 17 - 20 - 25 - 35
WRITE CYCLE
SYMBOL PARAMETER TCS5328P/) - 17 | TC55328P/) - 20 | TC55328P/1 - 25 | 1C5532821) - 35| |\
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe | Write Cycle Time 17 - 20 - 25 - 35 -
tew | Chip Enable to End of Write 13 -~ 13 - 15 - 20 -
tas Address Set Up Time 0 - [+] - 0 - 0 -
twp | Write Pulse Width 13 - 13 - 15 - 20 -
twr | Write Recovery Time 0 - 0 - 0 - 0 - ns
1ps Data Set Up Time 10 - 10 - 12 - 15 -
ton Data Hold Time 0 - 0 - 0 - 0
togw | Output Enable Time from WE 0 - 0 - 0 - 0 -
toow | Output Disable Time from WE - 8 - 8 - 10 - | 15
AC TEST CONDITIONS Fig.1

Input Pulse Levels 3.0v/0.0V

sV sv
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference 2.2V/0.8V } 4800 i 4800 \
Levels VOpin VOpin i
S:::Te :’;;rsung Measurement Refer- 2.0V/0.8V CL=300F 2550 C = 5oF 2550 ‘
Qutput Load Fig.1 ,J; ,1/- “

(For teoe, toer, tcoo, tooor ‘
toew and toow) |
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TC55328P/J-17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

TIMING WAVEFORMS

READ CYCLE(2)

ADDRESSES X -.M

WRITE CYCLE1(5) (WE Controlled Write)

i twe

e

ADDRESSES X

tas

twp

twr

]

WE

SR\ AN

High Impedance

] 'OEWQ_

tos

DATA IN STABLE
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TC55328P/J—-17, TC55328P/J—-20
TC55328P/J—25, TC55328P/J—-35

WRITE CYCLE2 (5) (CE Controlled Write)

ADDRESSES )1 }4
) tow JL
Din X DATA IN STABLE X
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TC55328P/J—17, TC55328P/J—-20
TC55328P/J—25, TC55328P/J—35

NOTE: 1. The operating temperature (Ta)is guaranteed with transverse air flow exceeding 400 linear

feet per minute.
2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition,
Outputs remain in a high impedance state.

4 Assuming that CE High transition occurs coincident with or prior to WE High transition,
Outputs remain in a high impedance state.

5. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during
this period.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tCOE, tOEE, tOEW ---vvvveunn... Output Enable Time
(B) tcop, topo, tODW ----------.... Output Disable Time
—

TE, OF N\

WE /

[ N

() ®) -~
High Impedance ), Hi
Dout 82y  OUTPUT DATA VALID X = igh Impedance
UNKNOWX UNKNOWN = T92¥
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TC55328P/J-17, TC55328P/J—20
TC55328P/J—-25, TC55328P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28-P-300B)

UNIT in mm
.II\
28 15 N
AMA A @A MA@ Ao ;O m@m o ;mn hy
- ~ ©
S o~
L) z b
[ L=
~
L BN " QU ST Quu U Ry S pug G Rup SO gy S R Gh pay Gu g e g G gy um gy @ )
1 14 =
349%0.2
0.1
0.95%0.1 o ™ 025297s
N o
o
H
H w
wilo
LN 2 ™
h— (=]
z H
—3 ”
- m
0.94TYP | | 1
o

Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm. :
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TC55328P/J-17, TC55328P/J—-20
TC55328P/J-25, TC55328P/J—-35

OUTLINE DRAWINGS

Plastic SOJ (S0J28 - P - 300)

UNIT in mm

18.4+0.12

+02
8.4 Zo02

7.7TYP

| = g = g o g e g e gy o gy e e gy e o gy ey e gy =

Y
I
o
N 6.8TYP
14
oo |
g2

0.71%0.1

P __I

_, ” 043201 BT

3.5%0.2

Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm
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32,768 WORD x 9 BIT CMOS STATIC RAM

DESCRIPTION

The TC55329P/J is a 294,912 bit high-speed static random access memory organized as 32,768
words by 9 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's
advanced CMOS circuitry provides high-speed characteristics. The TC55329P/J has low stand-
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable
(OE). The TC55329P/J is suitable for use as cache memory where high speed is required.
ALl inputs and outputs are directly TTL compatable. The TC55329P/J is offered in standard
32 pin 300 mil DIP and SOJ packages for high density assembly.

FEATURES
e Fast access time: ® 5V single power supply :
TC55329P/J-17  17ns(MAX.) -17 : 5Vis%e
TC55329P/J-20  20ns(MAX.) -20/25/35 : 5Vi10%
TC55329PAJ-25  25ns(MAX.) ® Fully static operation ‘
TC55329P/J-35  35ns(MAX.) e All Inputs and Outputs : TTL compatible
e Low power dissipation _ e Output buffer control : OF
Operation : TC55329P/AJ-17 140mA(MAX.) ® Package
TC55329P/J-20  140mA(MAX.) 32 pin plastic 300 mil DIP : TC55329P
TC55329P/J-25  140mA(MAX.) 32 pin plastic 300 mil SOJ : TC55329J
TC55329PAJ-35 120mA(MAX.)
Standby ImA(MAX))
PIN CONNECTION BLOCK DIAGRAM
TC55329P TC55329)
1 Nl 3211V, Al4 o—
2 nel2  3iflai o] D] E] MO L | o vop
3 asll3  30fice2 e i ARRAY
a A7ll 4 WE —1o8%| 13¢ 256 128x9 +— GND
5 Asll s A3 A7 <2 M =0 (294,912)
6 § Asll s § AS
7 w ME 7T w Al10 Vo1 .
8 = A3(}8 — All
9 > A2l} 9 = 241CE 5 Coé%%“rrvo 5
10a Alt]10a Al12 o e
110 alj110 20T e COLUMN 3
122 voilj12 £ 21flvos w DECODER =
13 voz(] 13 vos ° b e
14 vo3(] vo7 o g3 COLUMN <3
15 vos(] vo6 1 ADDRESS BUFFER @
oo vos 10 INEERES!
(DIP) (s0J) “] A6 /\/ AD
PIN NAMES
A0~A14 Address Inputs — =
/O1~U09 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs WE =
WE Write Enable Input o =
OF Output Enable Input 23:‘:
CE2 0—— 2%
Voo Power ( +5V) s 8 oz
GND Ground Yo
N.C. No Connection
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage ~0.5~7.0 v
Vin Input Voltage -2.0~7.0 \J
Vio Input/Output Voltage -0.5~Vpp +0.5 v
Pp Power Dissipation 1.0 w
Tsolder Soldering Temperature * Time 260°10 °C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70%)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-17 4.75 5.0 5.25
V P \'
oo ower Supply Voltage _202585 | 45 5.0 5.5
Vin Input High Voltage 2.2 - Voo +0.5
ViL Input Low Voltage -0.5 B - 0.8 v

* =3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V £5%, —20/25/35: Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - +1 pA
lok Output High Current Vou = 2.4V -4 - - mA
loL Output Low Current Voo =0.4V 8 - - mA

CET=VjorCE2=V; or OE=V)yor WE= V),
ko Output Leakage Current - - 1 BA
Vour =0~Vpp
teycle = Min cycle Vpp=5.25V | =17 - - 140
| Operating Current TET=V and CE2=V =201 = — 140 A
000 perating Curre * =V | yop=ssv [ -25 | - - o | ™
Other Input = Vi/Vy, -35 - - 120
teycle = Min cycle Vpp=5.25V | -17
- 20
loos 1 CET=VigorCE2=V, Vop=5.5v [ =25 - - 20
Standby Current Other Input = Viu/Vy, -35 mA
CET=Vpp=-0.2Vor CE2=0.2V
loos 2 - - 1
Other Input=Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25C, f=1.0MHy)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 6 pF
Cour Output Capacitance Vour=GND pF

Note : This parameter is periodically sampled and is not 100% tested.
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TC55329P/J—-17, TC55329P/J—-20
TC55329P/J—25, TC55329P/J—35

AC CHARACTERISTICS (Ta=0~70"C{}), - 17:Vpp=5V 5%, -20/25/35: Vpp =5V * 10%)

READ CYCLE
SYMBOL PARAMETER TC55329P/) ~ 17 | TC55329P/) - 20 | TC55329P/) - 25 | TC55329P/) - 35 UNIT
MIN. { MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tge | Read Cycle Time 17 - 20 - 25 - 35 -
tacc | Address Access Time - 17 - 20 - 25 - 35
tcor | CET Access Time - 17 - 20 - 25 - 35
tcoz | CE2 Access Time - 17 - 20 - 25 - 35
tog | OE Access Time - 9 - 10 - 12 - 15
ton 2::;;: Data Hold Time from Address s a 5 _ 5 - 5 _ .
tcoe | Output Enable Time from CET or CE2 H - 5 - S - 5 -
tcop | Output Disable Time from CE1 or CE2 - 10 - 10 - 10 - 15
toge | Output Enable Time from OF 0 - 0 - 0 - 0 -
topo | Output Disable Time from OF - 8 - 8 - 10 - 15
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
tpD Chip Deselection to Power Down Time - 17 - 20 - 25 - 35
WRITE CYCLE
SYMBOL PARAMETER TC55329P/) - 17 | 7C55329/1 - 20 | TC55329P/1 - 25 | 7€55329p71 - 35 NI
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 17 - 20 - 25 - 35 -
tcw | Chip Enable to End of Write 13 - 13 - 15 - 20 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp | Write Pulse Width 13 - 13 - 15 - 20 -
twr | Write Recovery Time 0 - 0 - 0 - 0 - ns
tps Data Set Up Time 10 - 10 - 12 - 15 -
toH Data Hold Time 0 - - 0 -
topw | Output Enable Time from WE - - 0 - 0 -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AC TEST CONDITIONS Fig.1
Input Pulse Levels 3.0v/0.0V sV sV
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference 4800 4800
Levels 22vR.8v VOpin 1Opin
S:::;:‘te "Ir';r;mg Measurement Refer- 20v/0.8V Co=30pF 2550 L= 5F 2550
Output Load Fig.1 J; J;

(For tcoe, toee tcoo. tooo.
toew and topw)

C-103




TC55329P/J—-17, TC55329P/J—20
TC55329P/J—-25, TC55329P/J—-35

TIMING WAVEFORMS

ADDRESSES X x
CE2 W o2 \\\\\\\\\\\\\\\\\\
o =

UNKNOWN UNKNOWN

WRITE CYCLE1 (5) (WE Controlled Write)

twe

ADDRESSES X x

%Jﬂ

cez A HMLMOMOIMIM™

| toow(e) 1 _toew(®)
20 High Impedance P2

UNKNOWN

iz |

tos

Din X DATA IN STABLE K
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TC55329P/J—-17, TC55329P/J-20
TC55329P/J—25, TC55329P/J—35

WRITE CYCLE2 (5) (CET Controlled Write)

| T
N T
oonsss X = !
7 NN 7
2 \
o K
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

. WE is High for Read Cycle.

. Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after

WE Low transition, Outputs remain in a high impedance state.

Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior

to WE High transition, Outputs remain in a high impedance state.

. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during

this period.

. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tCOE, tOEBE, tOEW ..vvevvnennnn. Output Enable Time

(B) tcop, toDO, tODW +evvvvvnnnnns Output Disable Time
—— i

—C—E-l' GE \ I /
WE, CE2 / " \

G
High Ir;pedance ) = Lesz h Imped
& = Hi ance
Dourt » 03 X, OUTPUT DATA VALID ————

— '
UNKNOWN UNKNOWN ~ | 02V
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TC55329P/J—-17, TC55329P/J—20
TC55329P/J-25, TC55329P/J—-35

OUTLINE DRAWINGS

Plastic DIP (DIP32-P-300)

UNIT in mm
32 17 2
oo T e B e B s WO e T o Y s W e Y e B e Y o O e T s B e OO e O s - ¢
~ o
o
) H
m
| J VI Gy S Ry S Ry e R GIF R S gy S Ry G Gy NS Ry G Ry W Ry S Ry W Ry W 3 . -
1 16
40.0£0.2
o~ -
. 0.3
_[aroa |° b 0.25 g5
'I -'H--\ﬂ—
w T -
m

|

3.3%£0.3

0.95TYP
—_——

{5
-+
o
.o
’U!
1
0.5IMIN

Note: Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm.
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TC55329P/J-17, TC55329P/J—-20
TC55329P/J—25, TC55329P/J—-35

OUTLINE DRAWINGS

Plastic SOJ (SOJ32 - P -300)

UNIT in mm
20.96+0.12
32 17
 mun T e W s B o T s W e TS e T e T e T e WO s WO e O s Y e OO0 e S oo
a. o
> >
+0.2
’; 8.4_002 .;
~ ©
| ST ) S WS R SN pup nus gy GG puy SIS fy SRS puy SN juy Sen g SS by Sew [y S g sw gy s puy see piheunmenemnd—— ———
1 16 —§
+0.1
0.2 Jg'os

0.71+0.1

Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm
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8,192 WORD x 8 BIT BiCMOS STATIC RAM

DESCRIPTION PRELIMINARY

The TC55B88P/J is a 65,536 bit high-speed static random access memory organized as 8,192
words by 8 bits using BiCMOS technology, and operates from a single 5 volt supply.
Toshiba's advanced BiCMOS circuitry provides high-speed characteristics. The TC55B88P/J
has low stand-by power using Chip Enables (CE1/CE2), and has fast memory accesses using
Output Enable (OE). The TC55B88P/J is suitable for use as cache memory where high speed
is required. All inputs and outputs are directly TTL compatible. The TC55B88P/J is
offered in standard 28 pin 300 mil DIP and SOJ packages for high density assembly.

FEATURES
e Fast access time : e 5V single power supply : 5V110%
TC55B88P/J —10 10ns (MAX.) e Fully static operation
TC55B88P/J —12 12ns (MAX.) e Directly TTL compatible: All Inputs and Outputs
® Low power dissipation : e Output buffer control : OE
Operation 135mA (MAX.) e Package :
Standby 10mA (MAX.) 28 Pin plastic 300 mil DIP (TC55B88P)
28 Pin plastic 300 mil SOJ (TC55B88J)
PIN CONNECTION BLOCK DIAGRAM
TC55888P TC55888) Aso——T3 mﬂ
NGO 1 v cff v AGO—TIS s MEMORY
G Tie T phe BopERE L adiw | o
ABO—1—13 o
P E G R 1 . £ [ o I
As[s S 241A9 Asll s $ 2401A9 A10°™T™e 3 (65,536)
Aall6 w 230AN Aall 6 = 230A11 Allo e @
A3(7 3 22f10E A3l 7 3 22p0€ Al2 —— | U
A2(] 8 A10 A2(] 8 1A10 e
Ao & CEl A1l 9 & 20(1TET /01 o = coLumn 1o =]
Aolj10 = 19(Jvo8 A0 ~ 190108 1020 1 _—l_¢
o1[11 ~ 180107 ¥o1[] 11— 180v07 /030 in CIRCUIT N
1702(] 1106 1102 01706 1104 o N
1703(] 1105 Y03 11705 105 o COLUMN L Q
GNDI] 1104 GND 11704 1106 o DECODER k
(O1P) (50J) 1107 o 0] D]
1/08 ©- L
PIN NAMES A0 A1 A2 A3 Al
A0~A12 Address Inputs
1101~1108 Data Inputs/Outputs =
CET, CE2 Chip Enable Inputs
WE Write Enable Input
OF Output Enable Input V_V_‘E 5 |
Voo Power (+5V) OE 0— §—-§
GND Ground CE2 o ’é%‘é‘
N.C. No Connection CElo—q 826
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TC55B88P/J—-10
TC55B88P/J—-12

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage ~-0.5~7.0 \
Vin Input Voltage -2.0~7.0 \"
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature * Time 26010 °C:sec
Tstrg Storage Temperature - 65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
Vin Input High Voltage 2.2 - Vpp +0.5 \"
Vi Input Low Voltage ~-0.5* - 0.8 v

* —3V Pulse Width : 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. | UNIT
L Input Leakage Current Vin=0~Vpp - - 10 pA
lok Output High Current Vou =2.4V -4 - - mA
lov Output Low Current VoL = 0.4V 8 - - mA
CEl= Viy or CE2=V,_ or WE= Vi or
[ Output Leak C t = - - +10 A
Lo utput Leakage Curren OF = Vi, Vour = 0~Vop &
Vpp = 5.5V tcycle = Min cycle
. CET=V, and CE2=V)y
Iboo Operating Current Other Inputs = Vy/Vy - - 135 mA
loyr =0mA
VDD =5.5V
IbDs1 CET=V)y or CE2=V,_ - - 30
Standby Current Other Inputs = Vi/Vy mA
lobs2 CET=Vpp-0.2V or CE2=0.2V _ _ 10
Other Inputs=Vpp~-0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
N Input Capacitance Vin=GND 5 pF
Cout Output Capacitance Vour = GND 7 pF

NOTE : This parameter is periodically sampled and is not 100% tested.




TC55B88P/J-10
TC55B88P/J-12

AC CHARACTERISTICS (Ta = 0~70°C "), vpp =5V + 10%)

READ CYCLE
TC55B88P/) - 10 -TC55B88P/) - 12
SYMBOL PARAMETER MIN. MAX. MIN. NMAX. UNIT
tre Read Cycle Time 10 - 12 -
tacc Address Access Time - 10 - 12
tco1 CET Access Time - 10 - 12
tco2 CE2 Access Time - 10 - 12
toe OF Access Time - 6 - 7
toH Output Data Hold Time from Address Change 3 - 3 -
tcoe Output Enable Time from CE1 or CE2 3 - 3 - "
tcop Output Disable Time from CET or CE2 - 5 - 6
toEE Output Enable Time from OF 1 - 1 -
topo Output Disable Time from OF - 5 - 6
tpu Chip Selection to Power Up Time 0 - 0 -
tep Chip Deselection to Power Down Time - 10 - 12
WRITE CYCLE
SYMBOL PARAMETER TC55B88P/) - 10 TC55B88P/) - 12 o
MIN. MAX. MIN. MAX.
twce Write Cycle Time 10 - 12 -
tew Chip Enable to End of Write 7 - 8 -
tas Address Set Up Time 0 - 0 -
taw Address Valid to End of Write 7 - 8 -
twe Write Pulse Width 6 - 7 - ns
twr Write Recovery Time 1 - 1 -
tps Data Set Up Time 6 - 7 -
toH Data Hold Time 0 - 0 -
LoEw Output Enable Time from WE 1 - 1 - ‘
toow Output Disable Time from WE - [ - 6 |
|
AC TEST CONDITIONS Fig. 1 j
Input Pulse Levels 3.0V/0.0V Y P |
Input Pulse Rise and Fall Time 3ns 4809 480Q |
Input Timing Measurement Reference 1/0 pin /0 pin
Levels 1.5v g [ :
Output Timing Measurement Reference 15V CL=30pF’.|n_ 255Q  CL=5pF J; 255Q
Levels ; I
Output Load Fig. 1 (For tcoe, toee: tcops \

topo. toew and topw)



TC55B88P/J-10
TC55B88P/J—12

TIMING WAVEFORMS

READ CYCLE @)

ADDRESSES
tacc ton ‘

-~ e

High Impedance

Dour OUTPUT DATA VALID

WRITE CYCLE 1(5) (WE Controlled Write)

twe

ADDRESSES }( )(

7 2LMINMIMIMOMIOYJII% ;

topw (6)

DS DH
O *DATA IN STABLE *
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TC55B88P/J-10
TC55B88P/J-12

WRITE CYCLE 2 (5) (CEI Controlled Write)

twe

ADDRESSES )(

a AN\ 1

tcoE (6)
3|

High Impedance

Dour

| tos

ton
3}
Din * DATA IN STABLE ;

WRITE CYCLE 3 (5) (CE2 Controlled Write)

twc

ADDRESSES ><
AS

t
|

CE2 \\
- =
Dy * DATA IN STABLE .—Xr‘
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TC55B88P/J-10
TC55B88P/J—-12

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

3

|

m
-
=
m)

3
a

Dout

linear feet per minute.

WE is High for Read Cycle.

Assuming that CEI Low transition or CE2 High transition occurs coincident with or

after WE Low transition, Outputs remain in a high impedance state.

Assuming that CEI High transition or CE2 Low transition occurs coincident with or

prior to WE High transition, Outputs remain in a high impedance state.

Assuming that OE is High for Write Cycle, Outputs are in a high impedance state

during this period.

Fig. 1.

(A)  tCOE, tORE, LORW +++rerereesessee

(B)  tCOD, tODO, tODW =eeeereresrnsees

Output Enable Time

Output Disable Time

. These parameters are specified as follows and measured by using the load shown in

)

||

(8)

0.2v

High Impedance 0.2V

High Impedance

UNKNOWN

D-6
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0.2v OUTPUT DATA VALID )(
(

UNKNOWN

= 0.2v




TC55B88P/J-10
TC55B88P/J—-12

OUTLINE DRAWINGS

Plastic DIP (DIP28 —-P—300B)

28 15

A M M M A @ ;o ;. ;oM ;M n

~
o
+
”
~
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1 14
349%0.2
0.95+0.1 « ™
o
+
“
™M

0.94TYP
——

UNIT : mm

0~15°

0.1
0.25*33%

Note : Package width and length do notinclude mold protrusion, allowable mold protrusion

is 0.15mm.
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TC55B88P/J-10
TC55B88P/J—-12

OUTLINE DRAWINGS

Plastic SOJ (SOJ28 —P —300A)

. UNIT : mm
18.42£0.12
28 15
o YO s B e B e O v O e B e S e O s S e O e Y e O e O
o o
z 0.2 o
+0.
~ 8.4 "0z ©
~ w
| SNSNY Dy SRS [y MU g SN g S R WA gy G R Se gy Su Ry S Ry e hy Sn gy su b Rdiiesnumnmanndii S —_—
1 14 o
+0.
0.2 Zos

0.1
0.71 :o.os

Note : Package width and length do not include mold protrusion, allowable mold protrusion
is 0.15mm, ‘
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16,384 WORD x 4 BIT BiCMOS STATIC RAM

DESCRIPTION

FEATURES

o Fast access time:

TC55B417P/J —
TC55B417P/J —

® Low power dissipation :
Operation
Standby

e 5V single power supply :

PIN CONNECTION

TC558417P

S
w
>
a
(e}
-

10 10ns (MAX.)
12 12ns (MAX.)

120mA (MAX.)
10mA (MAX.)
5V110%

TC558417)

PIN NAMES
A0 ~A13 Address Iinputs

1/01~1/04 Data Inputs / Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vpp Power ( +5V)
GND Ground
N.C. No Connection

D-9

PRELIMINARY

The TC55B417P/J is a 65,536 bit high-speed static random access memory organized as 16,384 words by
4 bits using BiCMOS technology, and operates from a single 5 volt supply. Toshiba’s advanced BiCMOS
circuitry provides high-speed characteristics. The TC55B417P/J has low stand-by power using Chip
Enable (CE), and has fast memory accesses using Output Enable (OE). The TC55B417P/J is suitable for
use as cache memory where high speed is required. All inputs and outputs are directly TTL compatible.
TC55B417P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density assembly.

Fully static operation

Directly TTL compatible :
All Inputs and Outputs
Output buffer control : O

Package :

24 Pin plastic 300 mil DIP (TC55B417P)
24 Pin plastic 300 mil SOJ (TC55B417J)
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage ~-0.5~7.0 v
Vin Input Voltage -2.0~7.0 Vv
Vour Output Voltage -0.5~Vpp +0.5 )
Po Power Dissipation 850 mw
Tsolder Soldering Temperature - Time 260:10 °C-sec
Tstrg Storage Temperature ~-65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.2 - Vpp +0.5 \Y
Vi Input Low Voltage -0.5*% - 0.8 )
*+ —3V Pulse Width : 10ns
DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V +10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Leakage Current Vin=0~Vpp - - 10 HA
low Output High Current Vou =2.4V -4 - - mA
lot Output Low Current Vor=0.4V 8 - - mA
Lo Output Leakage Current | CE=Vjy or WE=V, or OF = Vi, Vour =0~Vpp - - £10 pA

Vpp = 5.5V, teycle = Min cycle, CE=V,
Iopo Operating Current oo Y Y " - - 120 mA
lout = 0mA, Other Inputs=Vy/Vy_
Vop=5.5V, CE=Vy
lops 1 - - 30
Other Inputs=Vy/ V),
Standby Current — mA
CE=Vpp-0.2V
Ipps 2 - - 10
Other Inputs =Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 5 pF
Cout Output Capacitance Vour=GND 7 pF
Note : This parameter is periodically sampled and is not 100% tested.
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AC_CHARACTERISTICS (Ta=0~70°C ), vpp =5V + 10%)

READ CYCLE
TC55B417P/1 - 10 TC55B417P/) ~ 12
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 10 - 12 -
tacc Address Access Time - 10 - 12
tco Chip Enable Access Time - 10 - . 12
toe Output Enable Access Time - 6 - 7
tcoe Output Enable Time from CE 3 - 3 -
— ns
tcop Output Disable Time from CE - 5 - 6
toEE Output Enable Time from OE 1 - 1 -
tono Output Disable Time from OF - 5 - 6
toH Output Data Hold Time from Address Change 3 - 3 -
tpu Chip Selection to Power Up Time 0 - 0 -
tpp Chip Deselection to Power Down Time - 10 - 12
WRITE CYCLE
TC558417P/) - 10 TC55B417P/) -~ 12
SYMBOL PARAMETER v UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 10 - 12 -
twp Write Pulse Width 6 - 7 -
taw Address Valid to End of Write 7 - 8 -
tew Chip Enable to End of Write 7 - 8 -
tas Address Set Up Time 0 - 0 - ns
twr Write Recovery Time 1 - 1 -
torw Output Enable Time from WE 1 - 1 -
toow Output Disable Time from WE - 5 - 6
tps Data Set Up Time 6 - 7 -
toH Data Hold Time 0 - 0 -
AC TEST CONDITIONS Fig. 1
sV 5V
Input Pulse Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 4800 4800
- 1/Opin /Opin
Input Timing Measurement 1.5V
Reference Levels ’
— CL = 30pF 255Q CL = 5pF 2559
Output Timing Measurement 1.5V
Reference Levels ’
) (For tcoe. toee. tcop,
Output Load Fig. 1 topo: togw and topw)
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TIMING WAVEFORMS

READ CYCLE (1) | tre |

@ |

WRITE CYCLE 1 (5) (WE Controlled Write) we
|

1
ADDRESS
N | tcw |
CE

) WR
tAS AW ¢
WP
WE }[
o toDWIS)
topoe) 1QEE(®)

HIGH IMPEDANCE tOEW(E) o
. Rl
our o o1 SR

ow )I( DATA IN STABLE
WRITE CYCLE 2 (5 (CE Controlled Write) .
| WC |

ADDRESS * *

] ] tew )[ WR
- IDRDEDE - y
o V00000 | SIMMMIMIY

¢ | <tRH
O , )I( DATA IN STABLE )k
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Note: 1. WE is High for Read Cycle.

2. Assuming that CE Low transition occurs coincident with or after WE Low transition,

outputs remain in a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition,

outputs remain in a high impedance state.

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

linear feet per minute.

(28

. The OE input can be held on low (V[1,) in write cycle.

6. These parameters are specified as follows and measured by using the load shown in Fig.

1.
(A) tcow, toEE,toew e Output Enable Time
(B) tcon,tono,topw -+ Output Disable Time
CE, OF —_\ /—
N 4 /
0"
WE 7( \
(A) (8)
§ Y High
Dour High Impedan 0.2v Impedance
o7 Mpedan<e 0.2v OUTPUT DATA VALID
0.2v 0.2V
[{
UNKNOWN ’ UNKNOWN
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OUTLINE DRAWINGS

Plastic DIP (DIP24 —-P —-300B)

24 13

it N e Y s Y s Y e T s Y o O s T s O o N s Y o |
~N
o
+H
m
~

| S [ N [ D [ NN NN O [ N NS B NS RS Dy NN [y N i

9 12

29.8+0.2

1.2+0.1
No”
o .o
+ A H
[2) wn
m

—_—T
z
2

"
o

0.937TYP
AR .

7.62

Unit : mm

o
wn
% (
ﬂ:l :
0.
0.25%30s
”
o
+
”
m

Note : Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm.
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OUTLINE DRAWINGS

Plastic SOJ (SOJ24 —P —300A)

Unit: mm
15.88+0.12
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Note : Package width and length do not include mold protrusion, allowable mold protrusion is

0.156mm.
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TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

REGIONAL SALES OFFICES
NORTHWEST REGION CENTRAL REGION EASTERN REGION
1220 Midas Way One Parkway North 25 Mall Road
Sunnyvale, CA 94086 Suite 500 5th Floor
TEL: (408) 737-9844 Deerfield, IL 60015-2547 Burlington, MA 01803
FAX: (408) 737-9905 TEL: (708) 945-1500 TEL: (617) 272-4352
FAX: (708) 945-1044 FAX: (617) 272-3089
TWX: 29-7131 2 TWX: 710-321-6730
SOUTHWEST REGION
i s SOUTHCENTRALREGION ~ SOUTHEASTREGION
Tustin. CA92680 777 E. Campbell Road Waterford Centre
TEL: ('71 4) 259-0368 Suite 650 5555 Triangle Parkway
: ") Richardson, TX 75081 Suite 300
FAX: (714) 259-9439 TEL: (214) 480-0470 Norcross, GA 30092
FAX: (214) 235-4114 TEL: (404) 368-0203

FAX: (404) 368-0075
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